To obtain an accurate diagnosis in cases of chronic arthritis four essential points must be observed: (a) Morbid history, (b) clinical examination, (c) laboratory findings, and (d) X-ray pictures.
arthritis is shown mostly in cases involving deep-seated joints, e.g. the spine and hipjoints, which are not easily accessible to direct clinical examination. X-rays are specially valuable in cases of degenerative arthritis (osteo-arthritis or arthrosis),2 where the early symptoms are so sligfit and so confusing that the clinical exanmiination gives us nothing definite. Here the value of X-ray examin ¶tion is pre-eminent. At present whenever osteo-arthritis in the hip-joint is suspected, the X-ray changes are generally quite typical, although the clinical picture may be still doubtful; but owing to improved methods of investigation of this condition this statement may have to be modified in the near future.
(2) Diagnosis of the forn of arthritis.--The division of chronic arthritis into two main groups, atrophic or inflammatory arthritis, and hypertrophic or degenerative arthritis, is becoming more generally accepted. In arriving at this classification the X-ray findings are of definite value.
(3) Appreciation of the anatomical changes.-Even when the X-ray film fails to differentiate the form of arthritis or when the diagnosis is already ascertained by other means, X-ray examinations of the affected joints will be of help:
(a) In the development of the disease, it is important to appreciate the amount of damage caused to the different joint-structures, such as erosion, eburnation, and displacement of the joint surfaces. Radiography is of the greatest importance for the management of these cases, especially in connexion with preventive or curative orthopaedic measures.
(b) When the disease has become quiescent, X-ray examination may be the only way in many cases of determining the amount of damage. While arthrosis is a slowly evolving disease which never presents signs of true repair, in atrophic arthritis, even in aged persons, radiographic evidence of anatomical repair may be seen corresponding to remarkable clinical improvement.
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DIFFICULTIES AND LINiITATIONS OF X-RAY DIAGNOSIS IN ARTHRITIS
(a) Under present technical conditions X-ray changes in the joints do not appear very early in certain groups. This is especially true of acute or subacute arthritis. For the first few weeks, a Nery marked arthritis with outstanding clinical features may give no radiographic signs. In some chronic cases, in which pain, swelling and limitation of movements have existed for some time, the X-ray picture may be normal, and the first signs of bone atrophy may not appear until a few months have elapsed.
(b) In many cases the precise cause of the arthritis is not apparent from the X-ray examination. Tavlor and his associates have rightly stated that the appearance of a gonococcal arthritis of six weeks' duration may closely resemble that of the tuberculous joint of six moniths' duration. No interpretation as to the cause of arthritis can be made if the radiologist is not told of the duration and the severity of the joint symptoms.
(c) In the later stages of any case of chronic arthritis, whatever its form, and perhaps in the course of everv case of chronic disease of the joints, there is a natural tendency to the development of osteo-arthritic (arthrosic) changes. These degenerative changes appearl not only in trLie osteo-arthritis, but also, when the patient reaches a certain age, as a consequence of trophic changes, abnormal static conditions or strain, or even after bone disease such as osteitis fibrosa. In middle age, or later, there is a normal senile decalcification of the whole skeleton, so that when assessing decalcification in a given area, comparison should be made with the homologous bone and joint structure and not in terms of pure photographic appearance.
(d) For these reasons, in cases of long-standing arthritis, especially in aged patients, atrophic andtc hypertrophic changes are so completelv superimposed on the same joint that the X-ray pictture is of very little value in determining the primary nature and form of the disease.
CONDITIONs REQUIRED FOR COIRRECT RADIOGRAPHIC INTERPRETATION OF ARTHRITIS (a) The teaching of the anatomy of the bones and joints with the help of radiography is most important for those who intend to specialize in radiology, orthopaedics and rheumatology. Stuch teaching has been started in England in some medical schools.
No one can jutide of the radiological changes in a joint or in a bone if he is not familiar wvith the normiial shadowvs cast by these structures.
(b) Equally (lesirable, but much more difficult to achieve, is a sound knowledge of the pathology of joint conditions. In a fevw musetums, such as the Strangeways Collection at the Royal College of Surgeons, specimens of joints are available for such a study, but thev are mostly long-standing cases where the typical features of the disease may be confused with more remote secondary changes. There remains the possibility of watching those pathological changes in three different ways: during a surgical operation, at post-mortemlexamination-a very rare opportLinity, and in dry bones. Though these dry specimens are imperfect in that they show only part of the joints, they are of great value to the radiologist, since in them mav be studied almost the only part of the joint accessible to X-ray examiiination. Whatever may be the valule of X-ray diagnosis in chronic arthritis, the interpretation of the films should describe the an-atomical chaniges accurately and only stuggest the possible diaginosis.
In manyv cases. numlierous filrns are desirable, but, for economic reasons, are not always obtainable. The value of the standard film of the hand advised bv Gilbert Scott is well established anid it was adopted by Louis Duvernav as far back as the year 1926.
It is often helpful to take a film of the joint on the opposite side in order to check strulctural or postuiral abnorrnalities. When dealing with the spine, one film, whatever the regioi. is of little value unless checked bv at least one other film taken in a different plane. The recenit development of the examination of the interneuLral joints by oblique viewvs of the lumllbar spine shows that it is still possible to improve our investigations by new techniqutes. A good following-up by repeated X-ray examination is a necessity in the management of chronic arthritis, both for treatment and prognosis.
Sometimes it is advisable to radiograph parts of the body distant from the affected region. For exaimiple, if X-ray changes suggestive of Paget's disease are visible on a Section of Radiology 709 joint film, the skull should be examined. Again, if a young patient is referred with a history of repeated low back pains and the radiogram fails to reveal any abnormal changes in the spine, Gilbert Scott advises an X-ray film of the sacro-iliac regions to determine the presence of ankylosing spondylarthritis in the pre-ankylosing stage. Initerpretatioz.-WVhen interpreting a radiogram of an arthritic joint the following points should be noted: bones, joint space, capsule, ligaments, soft tissues and posture.
(a) The bones should be carefully examined as regards shape, which may remain unaltered in the articular region, or become dentate or even eroded by a superficial or deep ulceration. Conversely, bone production frequently occurs on the border of the articular surfaces. The calcification of the bones is the second point of importance, and is usually greatly disturbed in any form of arthritis. Local, regional, and general decalcification have a different meaning. The latter appears in old age and in a few generalized conditions. Gilbert Scott has pointed out the importance of the disturbance of the bone densitv balance between the cortex, the medulla and the cancellous bone of the epiphysis. In degenerative arthritis, hypercalcification and bony sclerosis are some of the main features. The trabeculation in the epiphysis may be greatly altered. It almost disappears in the course of inflammatory arthritis, and becomes rough and uneven later on, in the stage of repair.
(b) The joint space is usually diminished in width, either entirely or in part, and may become cloudv or actually disappear. (c) The soft tissues: Synovial lining, capsule, ligaments and tendons are not easily detected except in films taken with low penetration. Taylor and his co-workers stress the great importance of soft tissue radiograms in the study of arthritis.
(d) The posture, especially of the weight-bearing joints, may be disturbed in arthritis from deformity of the joint surfaces, lateral displacement and subluxation of the joint, and muscular spasm. An exact knowledge of these postural changes is of great importance to the orthopiedic surgeon.
ARThIRITIS AND ARTI-IROSIS
True arthritis or arthritis in the sense of an inflammatory disease of the joints, is generally caused bv infection, but can be originated by any other stimulus such as allergy, metabolic disturbances, neurovascular changes, &c. The common link between all these forms is that, clinically and pathologically, they show the typical features of inflammation vasodilatation, swelling, and increase in local temperature, followed bv bone calcium absorption.
The term arthrosis is applied to all degenerative -processes whatever their cause may .be. They are more torpid and occur in the second part of life. The term arthrosis seems better suited to the conditions than the word osteo-arthritis, used in the Englishspeaking countries, because the terminal " itis " is given to inflammatory conditions and the terminal " osis " to degenerative conditions. Arthrosis (osteo-arthritis) is more frequent in the weight-bearing joints. The first changes appear in the articular cartilage, in the form of a fibrillation of its substance, vhich becomes worn by constant trauma. It tends to the gradual erosion of the cartilage and densification of the underlying bone (eburnation). The synovial lining is either moderately affected or not at all, but at the edgesof the articular surfaces there is a tendency to new bone growth, and spur formation (osteophytes). Occasionally special forms of decalcification may be observed decalcification in patches, or malacic deformation. In any case, there is no tendency to ankvlosis, and the evolution is slow.
True arthritis or inflammatorv arthritis (infective and rheumatoid) may appear in youth as well as in old age. It is a much more extensive disease and is sometimes systemic. The pathological changes start in the synovial membrane, first by swelling, then by permanent thickening from inflammatory infiltration (proliferation of Nichols and Richardson). This process tends to the development of svnovial fringes inside the articular cavity, which may join in a wide pannus. This inserts itself between the articular cartilages, adheres to them and lastly erodes them. The final stage is the destruction of the joint cavity, exposure of both epiphyseal ends, erosion of the bone and ankylosis. It is often associated with lateral deviation and bone displacement.
Histologically, the synovial membrane and its pannus have the texture of a granuloma, vith infiltration of round cells and, later on, of conjunctival and fibrous cells, which may be the cause of fibrous adhesions. But, contrary to what happens in arthrosis, this pathological process may become arrested and sometimes stabilization and repair can be observed; this never happens in arthrosis.
Some malacic changes may also occur in torpid forms of inflammatory arthritis, blut one of its typical consequences is the ossification of the peri-articular ligaments, causing bridging between the adjoining bones (syndesmophytes), a process which is entirely distinct from the bone formation in arthrosis. The latter does not tend to ankylosis.
RADIOLOGICAL SIGNS OF INFLAMMATORY ARTHRITIS
These may be divided into three stages: at the onset, in the course of development, and at the terminal stage of arthritis.
(1) Onset.-In chronic inflammatory arthritis of mild degree, the X-ray picture of the affected joints may be entirely negative for a period of several weeks to two or three months. The essential sign is bony decalcification. This appears locally, and is specially marked on the epiphyses of the affected joints. The cancellous bone becomes still more transparent than the cortex or the medulla. The decalcification may also be regional, affecting wide areas, for example in the carpal or the tarsal bones when clinical signs are observed only in the interphalangeal or metacarpo-and metatarso-phalangeal joints. Later on the decalcification becomes general in the rheumatoid form, which is truly a systemic disease with loss of weight, anaemia, mild temperature, &c. In old patients, who show a normal osteoporosis, the interpretation of these early changes is inore difficult.
(2) Development.-The decalcification by now has increased and presents several forms.
Sometimes both epiphyses are uniformly decalcified and it is impossible to get wellcontrasted films. More often there is a mottled appearance with innumerable spots of decalcification which are not quite confluent. When the decalcification is advanced in the subchondral zone, it may lead to an irregularity of the outline of the bone, and in 19 Section of Radiology 711 subsequent films, to a small loss of substance, which is a picture of an ulceration of the cartilage with bone exposure. Such a picture is absolutely typical of infective conditions and is never seen in arthrosis ( fig. 1 ). Very often (mostly in the hip and in the wrist) in the absence of such erosion, the loss of calcium is so marked that the contours of both epiphyses disappear and it is impossible to recognize any joint spate ( fig. 2 ).
Such a picture does not necessarily mean complete loss of the cartilage, since we have seen cases where there has been partial reconstruction. In such cases, the joint space disappears on the film not only by gradual thinning all over the surface, but also by loss of transparency of the space itself which becomes more opaque and cloudy through inflammatory deposits ( fig. 3 ). Examination of the soft tissues may reveal the thickening of the synovial membrane and sometimes synovial effusion.
The postural changes, especially in the deeper joints, may be detected radiographically even when they are not clinically apparent, e.g. subluxation of the head of the femur,
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Proceedings of the Royal Society of Medicine 20 posterior dislocation of the head of the tibia, lateral deviation of the metacarpals and phalanges. In other cases, where the dinical deformation is more apparent, radiograms may show more accurately whether the postural changes are caused by subluxation, bone destruction or by muscular spasm.
(3) Stabilization and repair.-Unlike the arthrosic forms, inflammatory arthritis may come to stabilization and even repair, when the causative agent has lost its activity.
If the damage has been extensive, the final deformity will remain. Recalcification will take place; partial, irregular, with some sclerotic patches here and there. The contours of the epiphyseal bone will appear more clearly, but there will be no reconstruction of joint space or recovery of movement lost through fibrous or bony ankylosis.
If the causative agent is eliminated at an early stage, not only will recalcification take place with a more clear-cut outline of the bones, but a partial restoration of the joint spaces may be observed. The latter becomes more defined, less cloudy, and the regular use 21 Section of Radiology 713 of the joint which has become painless may restore its movement more or less perfectly.
The restored joint space will be narrower than previously, just as the bone density will not be as perfect as before. These anatomical changes indicate repair and they will be accompanied by partial restoration of function. They mav sometimes be associated with most interesting arthrosic features in the form of osteoscierotic areas in the sites of pressure, and formation of small'and irregular spurs at the edge of or at some distance from the articular surfaces. This reactive arthrosis can be differentiated from true arthrosis by the moderate amount of bone formation, the irregularity of the bone calcification, by the dentate form of the joint space when it is visible, and still more typically by the persistence of a small area of ulceration, which never heals completely. None of these is to be seen in true arthrosis. These secondary changes are generally symptom-free.
FIG. 4.-Arthrosis (osteo-arthritis) of the knee-joint. Typical picture of the early changes--in-cieased calcification, osteophytic formation on the inner part of the joint space and on the spinous processes. The joint space itself is only slightly diminished.
RADIOLOGICAL SIGNS OF ARTHROSIS (OSTEO-ARTHRITIS)
Here the changes are not in definite periods since the evolution of arthrosis is much more torpid and continuous, and usually goes on progressively without repair. The radiological changes in the different parts of the joints are as follows':
(a) Calcification.-The first change in an arthrosic bone is a change in calcification, which, in the great majority of cases, is a local hypercalcification. When assessing these 714 Proceedings of the Royal Society of Medicine 22 changes, we must take into account the normal loss of bone density in old persons where arthrosis exists and compare the suspected joint with the opposite one which is supposedly healthy.
Hypercalcification appears in the subchondral area of the epiphysis, especially in the weight-bearing area. It tends gradually to develop over the whole surface and also towards the centre of the epiphysis. Usually this change appears in both bones forming the joint. Hypercalcification does not mean hard bone, but, on the contrary, the increase of calcium . 4 ). Less commonly, local decalcification may occur in the course of arthrosis. This is especially to be seen in the hip-joint. It appears in the form of rather large patches of decalcified bone, sometimes circular, sometimes polycyclic in the ceptre of the head of the femur and, more rarely, in the roof of the acetabulum. It must be pointed out that even when they are superficial, in the subchondral region, they never destroy the cortex; the contours of the epiphyseal ends never become irregular, as is the case in infective arthritis. These patches do not show any wall for many months or years; but, later on, a thin layer of condensed bone may give them the appearance of a cyst. It is doubtful whether they can disappear entirely in the course of the disease. They are probably due to local obliteration of bone arteries, promoting local aseptic necrosis. When examined at operation, they appear as small cavities with no differentiated wall and full of -amorphous matter composed of degenerated fat and small crystals (Huc and Benoit).
Af.. From ou'r experience, and contrary to Gilbert Scott's opinion, these decalcified patches may appear early in certain forms of hip-joint arthrosis. They may precede the changes in the j'oint space and are not associated with active formation of new bone. They represent a distinct form of hip-joint arthrosis and a painful one ; night pains are generally intense, as if the contents of the decalcified areas were acting as an irritating foreign body.
Sometimes decalcification may exist far from the joint itself, in the shaft of the bones. These areas arc much less defined and there is no change in the trabeculae. They are in contrast with the general calcification of arthrosic bones which are generally more calcified than the rest of the body.
(b) Trabeculation.-Except in the subchondral zone, gross changes in the trabecule do not appear at an early stage. In the cortex they disappear and are replaced by the uniform dense shadow of opaque bone (osteosclerosis). At a distance from the joint space, the FIG. 7.-Arthrosis (osteo-arthritis) of the hip-joint of several years' duration. Bone densification and bone sclerosis on the weight-bearing part of the joint; the joint space has almost disappeared in the same area. Flattening of the head of the femur; osteophyte formation on the acetabulum; slight tendency to external subluxation. trabecule of the bone become thicker and rougher, but their strength is not increased, since some deformation of the bone may occur where pressure is exerted. In the short bones of the wrist and in the cervical vertebrae there may occur some shrinking, with a coarser trabeculation ( fig. 5 ).
(c) Bone contours.-The osteosclerotic bone can undergo plastic changes in its contours. We have quoted the flattening of the head of the femur and the marginal lipping of the horizontal faces of the vertebrx. The oontours of the bone may be altered by new bone formation. Most of it appears at the edge of the cartilage, in the form of spurs. They are the osteophytes which will be described in a special chapter, but the bone formation may also take place in the joint space itself. Such are the superadded bone layers inside the acetabulum which tend to expel the head of the femur out of the cavity.
(d) Joint space.-The gradual thinning of the joint space in arthrosis is one of the essential characteristics of the disease. It appears, in most cases, before new bone formation, or marked changes in the calcification. At first it never involves the entire joint space, and it is associated with marked hypercalcification of the adjoining bones instead of decalcification. These changes in the joint space are quite different from those of inflammatory arthritis. They may appear in three different instances :- In non-weight-bearing joints such as the interphalangeal joints, the joint space appears a little irregular and loses a part of its width, but more on one side than on the other, taking a wedge shape ( fig. 6 ).
In a joint with a large articular surface, such as the knee, the thinning of the joint space occurs on one condyle only at the beginning, thus causing a change in the joint posture.
In a joint with a small articular surface, such as the hip-joint, the thinning starts on the weight-bearing segment and extends laterally and medially until all the upper part of the joint space has disappeared ( fig. 7) .
In rare cases, for no explained reasons, the narrowing of the joint space starts in its inferior portion near the sulcus of the acetabulum.
In every case, the joint space disappears slowly and progressively. It remains regular and never shows punched-out areas as in gout or infective arthritis.
When bone formation is active, osteophytes, or chondrophytes may become loose in the joint cavity where their shadowsappear. More rarely, these varied bodies are due to detached parts of the fibro-cartilage.
(e) Soft tissues.-These rarely show outstanding features in arthrosis. In a few cases, the capsule of the joint mnay be slightly infiltrated with calcium and cast diffused shadows.
The tendons or the ligaments may show, when calcified, small spurs at the point of their attachment to the bones. They differ from the osteophytes in that they appear further from the joint space. Calcification in the peri-articular bursae may cast irregular shadows. Sometimes calcified glands or arteries miay be seen near the arthrosic joint.
All these changes are of little significance. (f) Postural changes.-In arthrosis postural changes may occur through the wearing out of the aiticular bones, which become softer. In the knee, these will cause pathological genu-valgum or varum, and in the spine wedge-shaped vertebrae. But these changes may be the result of new bone formation, such as external subluxation of the femoral head by bone apposition in the acetabulum. Greater postural changes may still appear if some regional malacia takes place and when the joint loses entirely its normal shape-(tete coulee).
RADIOLOGICAL SYNDROMES
(1) Osteophytes; (2) syndesmophytes; (3) malacia. It is worth while describing separately three groups of structural changes which occur in the course of chronic arthritis.
Five years ago we called attention to the distinction between two sorts of bone production, which are entirely different in their appearance, cbaracter and consequences.
(1) Osteophytes.-These are bone outgrowths which arise from a large base on the edge of the epiphyseal bone and tend to develop into spurs directed obliquely towards the joint space. On the vertebrae these spurs are not implanted on the edge of the body but at a small distance on the lateral aspects. The thickness at the base, the existence of a cortex on the surface, and the fact that their centre is made of cancellous bone, which, though abnormal, is in continuation with that of the articular end, are characteristic. When they develop on both edges of an intervertebral space, they grow towards one another, and may come in contact, but have no tendency to join each other. For these reasons, ankylosis does not occur, and the limitation of movement caused by the osteophytes is very small and due purely to the volume of the bone formations which tend to increase the width of the articular surfaces.
(2) Syndesnzophytes.-The bone formations which we call syndesmophytes and are described in English-speaking countries as " bridging " are quite different and usually much thinner than the osteophytes. At the beginning they appear on an intervertebral space, where they are most characteristic, as faint shadows with ill-defined borders. Later on they are seen as opaque lines, slightly curved, uniting one vertebra to another. Thev lhave no cortex. When they become thicker, they consist of dense bone, formed by ossification of the intervertebral ligaments. From the very outset and even before they can be accurately detected on the radiograms, they tend to stiffeln the joint, and very often fibrous ankylosis precedes bony ankylosis. In contradistinction to the osteophytes which impair joint movements very little and only then through their excessive development, the syndesmophytes are early ankylosing agents. Syndesmophytes which are typical (fig. 8 ). This ankylosis is due, not onlv to the bridging of the v-ertebral bodies, but also to the bony union which takes place simultaneously in the small articulations of the facets with ossification of the ligamenta flava; This is the reason why it is so important that the radiologist should discriminate, at the earliest possible period, between the osteophytes which belong to the common vertebral arthrosis (spondylarthrosis = spondylitis deformans) which impair the movements of the spine but little, and the syndesmophytes, which, even when they can be detected only on a few intervertebral joints will tend, later on, to develop into the typical poker spine. With Coliez in 1936, we have studied a remarkable dry specimen of ankylosing spondylarthritis, and we have proved that even when large bands of ossified ligaments were uniting the vertebre and bringing on full ankylosis, the X-ray pictures showed but a few syndesmophytes. The reason is that these ossifications, being made of thin layers of calcium, cast no opaque shadow when they are struck normally by X-rays, and their presence is detected only when they are struck by tangential rays, thus producing the typical shadow of " bridging ".
FIG. g.-Local malacia as the result of an infective arthritis in the hip-joint. The trophic changes ilave been limited to the deep part of the acetabulum and have resulted in the typical picture of protrusio acetabuli. The changes in the joint space are suggestive of a secondary arthrosis in a previously rheumatoid joint.
The syndesmophytes are seen most frequently in the spine, and they are almost always preceded by radiological changes in the sacro-iliac joints (as described by Gilbert Scott, Buckley, &c.) . We have shown (Forestier, 1939 ) that these radiological changes in the sacro-iliac joints appear when the spine itself looks normal. The typical points in the radiographic picture of sacro-iliac joints in the pre-ankylosing pe-riod of spondylarthritis are: (1) The pseudo-widening of the sacro-iliac joint space, caused by the decalcification taking place in the subchondral part of the sacrum and ilium. (2) Later on, it develops in a wide area extended far from the joint space. (3) It is only in the last stages that the sacro-iliac ligaments become ossified and tend to obliterate the entire joint space. This obliteration is due to a syndesmophytic process. This year, we have described with our pupil, Vuillermet, (These Lyon, 1940) a new clinical entity where syndesmophytes appear not only in the spine, but on the joints of the limbs. This syndrome, which we FIGS. IO anid iI.-Local malacia in the course of arthrosis (osteo-arthritis) of the hipjoint. The pictures have been taken with an interval of three years. In this case the lesion has developed on the head of the femur which has become softer and has been deformed as the result of the pressure (see p. 29).
have labelled panarthrite engainianite, tends to bring about a complete ankylosis of practically all the joints of the body, the patient.becoming entirely rigid. The radiograms of the hip-joints, the knees, and the carpuses of those patients show a ligamentous ossification in long parallel streaks, which unite the bones of each joint. This condition, like ankylosing spondylarthritis, affects youngish patients.
Significance of osteophytes.-It is generallv accepted nowadays that the mere presence of scattered osteophytes on the lumbar vertebrae of middle-aged or old patients has practically no pathological significance. Osteophvtes are one of the typical elements of arthrosis only when they are associated with the other radiographic characteristics of the syndrome.
There are osteophytes which we do not consider truly pathological and which we have labelled reactive osteophytes. They appear after the age of 40 on the articular segments subjected to strains or abnormal postural conditions. The strain may be occupational (e.g. labourers and workmen) or due to some congenital abnormality (scoliosis). These osteophytes are a mode of adaptation to the new conditions and are symptom-free. We have already described the small and irregular osteophytes which may appear at the terminal stage of true arthritis in its infective or non-infective forms. Like the latter, they cause no symptoms; they also belong to the class of reactive osteophytes. The osteophytes which appear in association with the other typical arthrosic changes are quite different. They generally develop at a later period, after thinning of the joint space and hypercalcification of the epiphysis. In some cases their growth is very extensive and they occur most frequently in the' hip-joint and in the knee. An increased bone formation on the edge of the acetabulum and around the head of the femur may cause a certain amount of restriction in the movements due to the volume of the newform'ed bone. But still more, the'se exuberant osteophytes may be responsible for severe pains which are largely due to mechanical compression of the adjoining tissues and to spells of local congestion as a result of minimal traumas, or minute fractures due to some abnormal movements.
(3) Malacic deformity in arthritis and arthrosis.--This is not a very common event in the evolution of chronic arthritis. It appears under different conditions and is characterized by the gradual softening of a part of the articular area. This is different from osteoporosis which is much more widely distributed, and does not affect the trabeculation. The second distinctive character is, that in osteoporosis, the outline of the bones is unchanged or only slightly affected, while, in malacia, the shape of the articular ends may be absolutely remodelled.
Among these typical malacic changes, we can describe two kinds in the hip-joint. When the upper part of the acetabulum is affected, it may take an oval instead of spheroid form, but generally, when malacia is limited to the centre of the acetabulum, the head of the femur tends to protrude into the pelvis ( fig. 9 ). This is the typical protrusio-acetabuli which can be congenital but may be observed in the terminal period of arthritis. The second sort of malacic change to be seen in the hip-joint is the "melted head" (tete coulhe), wvhen the head of the femur becomes soft, and through static pressure becomes flattened at its upper part, while the lower part becomes more developed and-takes an abnormal shape (figs. 10 and 11). This condition is to be seen in the course of arthrosis and leads to great impairment of the movements of the joint.
Malacia may be also observed as a result of strain in workmen subjected to hard work, and we have seen a case affecting the ulna. SPECIAI X-RAY SYNDROMES IN VARIOUS JOINTS Finallv, there are the X-ray appearances which are to be seen only in certain joints. Spine.-In addition to the common types of degenerative spondylarthrosis (spondylitis deformans) and inflammatory (ankylosing spondylarthritis), there are certainly a number of cases which cannot be put either in one group or the other. Among the latter, there is what we should call the " third rheumatic disease of the spine " consisting of bone growth alongside the dorsal segment of the spine, and occurring mostly in old persons and more frequently in men than in women. These patients are heavily built and have a slight dorsal kyphosis. It tends to the partial limitation of movements of this segmnent with little impairment in the movements of the ribs (as against the condition occurring in anikylosing spondylarthritis).
Radiologically, the disease starts in the forepart of the vertebral bodies and of the intervertebral discs. The edges of the body become condensed but more malleable, and come in contact across the diseased peripheral part of the disc. They are neither true osteophytes nor syndesmophytes. Typically, the radiological changes in this disease are those of bone growth in the form of a thick layer of cancellous bone uniting onlv the forepart of the bodies. In dry bones this bone growth has the fo;m of a succession of ' pads" corresponding to the intervertebral spaces, as if the newly formed one was softened and shrunk by pressure. In this disease, contrary to spondylarthritis, the facet joints are free from ankylosis, but a Norwegian radiologist, Bakke, has called attention to the ossification of the insertions of the ligamenta flava, a condition which one of Us described nineteen years ago as a possible cause for certain forms of oldage kyphosis.
Another vertebral disease which is commonly misinterpreted and is still more frequent, is wvhat we called in 1936: arthrose mneaisco-somatiqrie. It differs from the other forms of vertebral arthritis or arthrosis, which are more or less generalized or systemic diseases, in that it is a focal disease involving one intervertebral joint and affecting essentially the intervertebral disc and the opposing faces of the upper and lower vertebrae. It begins with the narrowing of the intervertebral space associated with the slight densification of the bony lamellae of the adjoining vertebral bodies. In two or three years, the disc has almost disappeared and the vertebrae exhibit an increased bone density on the opposing faces; in lateral views, the bone edges curl against one another in a typical lipping ( fig. 12 ). Lipping is different from osteophytes in that it is not a growth but a deformation, that it is situated exactly in the angle of the body and that it is associated by true sclerosis in the " bony lip" and the adjoining area.
We have observed over 100 cases of this condition which is essentiallv different from common arthrosis in the spine, not only because it is strictly limited to one or two joints, but also because it attacks youngish persons, especially tall, thin and slender women, and predominates in the lumbar region and mostly in the lumbosacral joint. In the begin-31 Soeion of Radiology 723 ning it is often mistaken for tuberculous spondylitis, but it never causes erosion of the vertebrae and tends to bone densification without bone atrophy or destruction. We have been able to follow up one case for eighteen years and in no instance has there been any symptom of cord compression. The nature of the condition is unknown. Possibly certain cases are traumatic, sometimes a latent infection is probable; in many others no definite origin can be detected. Differential diagnosis.-X-ray examination is of definite value in the differential diagnosis of chronic arthritis. Many patients who are referred to the radiologist for more or less defined symptoms in their locomotor system, and are labelled rheumatism or arthritis, are affected with a bone disease which can be detected only by X-rays, when they are limited to deep-seated bones: e.g. Paget's disease, Recklinghausen's disease (osteitis deformans and osteitis fibrosa). We have met with a number of cases of so-called hip-joint arthritis which the X-ray films revealed as being due to some Pagetic condition in the pelvis and the femur. This bone condition is often limited to this area and is worth a special description, which we have in preparation.
Some abnormalities in the bones and joints may be detected radiographically while the clinical picture is leading to the diagnosis of arthritis. Among these are congenital subluxation of the femur (coxa plana) in the hip-joint; and cuneiform vertebrae, spondylolysis, and spondylolisthesis in the spine.
The differential diagnosis between chronic arthritis and the specific forms of pyogenic and destructive arthritis is certainly helped by X-rays. In the latter conditions the importance of bone destruction is far greater than in non-specific. arthritis.
The help of X-ray examination in the diagnosis of gout is moderate. In the early stages, there are few joint changes to be seen, and at a later stage, when localized areas of atrophic destruction of bone are present on the shaft and ends of the small bones of the hand or the foot, some tophi can be detected by palpation. In fact, " punched-out areas " eroding the cortex, halberds of the French, are typical pictures of gout, but they are not early radiological signs. Unfortunately, the so-called typical transparent spots on which the diagnosis of gout is often based, do not belong to this disease only and we have observed a number of similar patches in the phalanges and the metacarpals in the course of undoubted cases of rheumatoid arthritis. M-P. Weil and Destrez have claimed that gout and arthrosis were very similar diseases since they were both able to form osteophytes. We have attempted to prove in theo course of this report that these formations are not pathognomonic and have no pathological importance in patients past middle age. We have seen osteophytic formations in the vertebrae of typical cases of Paget's disease, and there is no similarity between the latter and arthrosis.
One of the most difficult problems which may confront the radiologist is the determinatnon of the value of a traumatic factor, in the cases of so-called post-traumatic arthritis.
The answer is sometimes impossible. Many difficulties would be avoided in compensation cases if a radiogram was taken immediately after the accident, if the patient is of the "rheumatic age." SUGGESTION'S FOR IMPROVEMENT IN X-RAY DIAGNOSIS However important have been the results arrived at from X-ray diagnosis of arthritis in the last two decades, there remains much more to be achieved.
(a) Studv of positioning for each joint, in order to afford a better comparison between films taken at different periods.
(b) Comparative gauge for decalcification. (c) A more thorough exploration of the upper dorsal segment of the vertebrae and of the lumbosacral joints.
(d) Improvement in the knowledge of the conditions of the soft tissues.
We have not mentioned the combined method of injections of opaque or transparent fluids into the joint cavities, since thev have not yet produced any definite advantage, in spite of the valtuable contribution of Bucher and Oberholzer.
